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Time (min) Fig. 1 . Light-induced 0,-evolution and proton transport in lettuce thylakoid membrane vesicles Yeda press-treated lamellae were fractionated by phase partition using the procedure of Andersson & Akerlund (1978) . Chloroplast material corresponding to 2.5mg of chlorophyll was fractionated. Top (a) and bottom (b) phases were separated and vesicles removed from polymers by centrifugation at 4000g. Simultaneous measurement of light-dependent 0, evolution (i) and proton translocation (ii) was made in a vessel maintained at 2OoC supplied with a combination glass micro-pH-electrode and a Clark-type oxygen electrode. The reaction medium (1 ml) contained ~O~M -K C I , 0.37 mwphenyl-p-benzoquinone, chloroplast material corresponding to 100pg of chlorophyll (top phase) and 75pg of chlorophyll (bottom phase), pH6.5. Light was provided by a tungsten lamp fitted with a CuSO, filter providing 200pEm-,l . s-' (photosynthetically active wavelengths) illumination. All results have been corrected for drift. Abbreviation: L, light turned on.
vesicles of both orientations. Inside-out vesicles have been prepared from Spinacia oleraceae chloroplasts using a dextran/ poly(ethy1ene glycol) two-phase system after Yeda press treatment of lamellae (Andersson & Akerlund, 1978) . Application of this method to Lactuca saliva thylakoid lamellae yielded 70% of the material in the poly(ethy1ene glycol)-rich upper phase, which exhibited rates of 0, evolution (7pnol of O,/h per mg of chlorophyll) and a pH change (24nmol of H+/mg of chlorophyll) similar to that expected for right-side-out vesicles (Fig. 1) . The dextran-rich bottom phase exhibited similar rates of 0,-evolution but no net change in transmembrane pH (Fig. 1) . Addition of 3-(3,4-dichlorophenyI)-1,l-dimethylurea ('DCMU') ( 5 O p~) during measurement inhibited both proton translocation and 0,-evolution. These observations suggest that the bottom phase contains a mixture of right-side-out and inside-out vesicles which require further purification.
(b) Lipolysis of thylakoid membranes
The lipase from R hizopus arrhizus yields 2-acyl derivatives of all chloroplast lipids (Fischer et al., 1973) and was used to study lipid sidedness. Quantification of digestion was by g.1.c. of the fatty acids of individual lipids after the latter's separation by t.1.c. The lipase exhibits considerable substrate specificity so that monoacyl products frequently interfere with the separation of residual substrates in most one-dimensional t.1.c. systems. In addition, further hydrolysis of monoacyl products takes place to some degree, presumably because of racemization of the acyl group. Studies with lettuce thylakoids showed that about half of the diacylgalactosylglycerol of intact vesicles was readily hydrolysed by Rhizopus lipase. In contrast, the majority of the phosphatidylglycerol of intact vesicles was rapidly hydrolysed by phospholipase A,, indicating, in agreement with the results of Rawyler & Siegenthaler (1981) using spinach, that phosphatidylglycerol was preferentially localized in the outer layer. Furthermore, it was noticed that those molecular species containing trans-hexadec-3-enoate were particularly accessible to phospholipase digestion in agreement with Duval et al. ( 1980) . Present studies include the lipolysis of diacylgalabiosylglycerol and diacylsulphoquinovosylglycerol, which, together with the use of inside-out vesicles, should enable a comprehensive picture of thylakoid lipid distribution to be built up. The only lipids that become labelled when intact erythrocytes are incubated with ),P[P,] are phosphatidate, phosphatidylinositol 4-phosphate and phosphatidylinositol 4,5-bisphosphate, all of which receive their monoesterified phosphate groups as a result of simple ATP-dependent kinase reactions. Although these lipids become rapidly labelled in many, perhaps all, eukaryotic cells, the biological significance of this apparently rapid turnover of their phosphate groups remains unexplained, as does the cellular function of phosphatidylinositol 4-phosphate and 4,5-bisphosphate. A clue may come from recent work that suggests that they might play important roles in cellular responses to hormones: it has been proposed that they are the intracellular mediators of the actions of hormones that stimulate steroidogenesis (Farese et al., 1980a,b) , and there is also evidence to suggest that the breakdown of phosphatidylinositol 4,5-bisphosphate may be an essential step in the hormonal mobilization of Ca2+ in liver and parotid cells ( A major obstacle to an understanding of the mechanisms and controls involved in the turnover of the individual monoester phosphates of phosphatidylinositol 4-phosphate and 4,5-bis-599th MEETING, BIRMINGHAM phosphate has been an inability routinely to analyse their metabolic characteristics. We recently found a phosphomonoesterase in the plasma membrane of human erythrocytes that removes only the 5-phosphate from inositol 1,4,5-trisphosphate . This enzyme also attacks the 5-phosphate of glycerophosphoinositol 4,5-bisphosphate, a compound that is readily and quantitatively produced by the deacylation of phosphatidylinositol 4,S-bisphosphate, and it seemed probable that it would be an appropriate analytical tool with which to discriminate between the 4-and 5-phosphate groups of phosphatidylinositol 4,sbisphosphate. Indeed, our previous experiments with this enzyme have already shown that the 5-phosphate becomes labelled with 32P more rapidly than the 4-phosphate .
We have now demonstrated that this inositol trisphosphate phosphomonoesterase displays a number of additional characteristics that make it suitable for routine analytical use. It is relatively stable during storage of erythrocyte ghosts at -2OoC, and it is active in the presence of substantial concentrations (at least up to 0.1 M) of ammonium formate, the solute used to elute glycerophosphoinositol 4,5-bisphosphate from the small resin columns used for its isolation . At low concentrations of glycerophosphoinositol 4,s-bisphosphate, at or below approx. l~, its attack upon this phosphate ester displays first-order kinetics. These characteristics make the inositol trisphosphate phosphomonoesterase an ideal tool for assessing, in a large number of samples eluted from resin columns, the proportion of the total 32P of glycerophosphoinositol 4,5-bisphosphate that is in the 5-phosphate group, provided that every experiment is calibrated by reference to enzymic attack on a sample of glycerophosphoinositol 4,5-bisphosphate in which the relative amounts of 32P in the 4-and 5-phosphate groupings have been rigorously established.
To study the normal turnover rate of the phosphate groups of phosphatidylinositol 4-phosphate and 4,5-bisphosphate in healthy erythrocytes, washed cells were incubated for 2 h at 10% haematocrit with 5 mM-sodium pyruvate, 5 mM-inOSine, IOmMglucose, 1 mu-sodium phosphate, 1 mM-adenine, SOm~-Hepes and 1 1 5 m~-N a C l at pH7.2. [32P]P, was then added and incubation continued for further periods of up to 12h. Under such conditions the entry of 32P into the phosphate pools of the cells would be expected to exhibit a half-time of 2-3h (see Whittam, 1964) . Half-maximal labelling of the 5-phosphate of phosphatidylinositol in these cells was achieved in 4-5 h. Label was incorporated into the 4-phosphate somewhat more slowly, both in phosphatidylinositol 4-phosphate and phosphatidylinositol4,5-bisphosphate.
These initial results confirm the practicability of this new approach to the analysis of the metabolism of the polyphosphoinositides. It should prove appropriate for the analysis of these lipids in conditions in which little or no label is incorporated into their diesterified 1-phosphate group, i.e., in erythrocytes or in other cells incubated with radioactive precursors for short periods. It should also prove possible, when lipid samples possess an appreciable amount of 32P in the 1-phosphate, to devise methods for discriminating between the I-, 4-and 5-phosphate groups by the sequential application to glycerophosphoinositol 4,5-bisphosphate of the specific inositol 1,4,5-phosphate 5-phosphatase and of a non-specific phosphatase such as intestinal alkaline phosphatase . Prostaglandins have been implicated as important factors in the mechanisms of parturition (Speroff & Ramwell, 1970) . The administration of prostaglandins E, or F,, to pregnant women stimulates labour and abortion (Embrey, 1971; Thiery, 1979) , whereas administration of prostaglandin synthase inhibitors delays delivery and suppresses pre-term labour (Wiqvist, 1979) . Evidence also has accrued that supports the view that prostaglandins produced in uterine and intra-uterine tissues can act directly on the myometrium to initiate labour (MacDonald et al., 1978; Keirse, 1978) . However, studies on the role of endogenous regulatory mechanisms of the generation of prostaglandins in uterine tissues are few. Samuelsson (1967) has described the stimulation of prostaglandin E, biosynthesis by boiled cytosol from bovine seminal vesicles. In contrast, Takeguchi et al. (1971) reported that the high-speed supernatant (cytosol) after centrifugation of bovine seminal-vesicle homogenate inhibited prostaglandin biosynthesis by vesicular microsomal fraction. Since these early observations, the presence of inhibitors of prostaglandin biosynthesis has been observed in extracts of uterus (Wlodawer et a/., 1976), kidney (Terragno et al., 1978) and placenta (Harrowing & Williams, 1979) . We have reported that prostaglandin biosynthesis is inhibited by mammalian blood plasma or serum (Saeed et al., 1977), whereas MacIntyre et al., 1978) have described the existence of a selective stimulant of prostacyclin production in human serum. More recently we obtained evidence for the existence of several proteinaceous inhibitors and stimulants of prostaglandin cyclo-oxygenase in homogenates of rat and human stomach (Saeed et al., 1981) . These results suggest that the endogenous regulation of prostaglandin biosynthesis may be an important physiological phenomenon. In the present report, we describe the finding that cytosols derived from human placenta, decidua Vera and foetal membrane homogenates stimulate prostaglandin synthase of bovine seminal vesicles in specific ways.
Stimulation of prostaglandin biosynthesis by cytoplasmic factors in human intra-uterine tissues

